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A transmitting and receiving unit includes a receiving 

(21) Appl' No‘: 10/673,740 branch and a transmitting branch that are in each case 
. _ constructed for conducting complex signals, With a control 

(22) Flled' Sep' 26’ 2003 device that drives a sWitch by Which either a phase-locked 

Related US Application Data loop is switched through to frequency converters provided at 
the transmitting and receiving end, for providing a common 

(63) Continuation of application No. PCT/DE02/01098, Carrier frequency, or in each Case an independently Operating 
?led on Mar' 26, 2002' PLL is provided for the transmitting and receiving branch. 

Such a con?guration enables the transmitter, for example, to 
(30) Foreign Application Priority Data operate With direct conversion Whereas the receiver can 

operate, for example, on the loW IF principle. The invention 
Mar. 26, 2001 (DE) ................................... .. 101 14 779.1 is suitable for OFDM multi-carrier systems. 
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TRANSMITTING AND RECEIVING UNIT 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation of copending 
International Application No. PCT/DE02/01098, ?led Mar. 
26, 2002, Which designated the United States and Was not 
published in English. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a transmitting and 
receiving unit. 

[0003] Transmitting and receiving units that, in particular, 
can be used in mobile radio are also called transceivers. 
Such transceivers usually include a transmitter path in Which 
a baseband signal is converted into a radio frequency signal, 
and a receiver path in Which a radio frequency signal, 
coupled in, for example, at an antenna, is converted to a 
baseband signal. 

[0004] In the text that folloWs, a baseband signal is under 
stood to be both a loW-pass signal and a band-limited signal 
around a loW intermediate frequency (loW IF). 

[0005] To convert the radio frequency signal into the 
baseband signal, various methods and resultant receiving 
architectures are knoWn in the receiver path. In direct 
conversion (DC), for example, the radio frequency signal is 
doWnconverted into a complex signal split into an I and Q 
component by an oscillator signal. 

[0006] The I component is the in-phase component and the 
Q component is the quadrature component, phase-shifted by 
90 degrees With respect to the former, of the complex 
baseband signal. 

[0007] A further possibility of converting the radio fre 
quency signal into a baseband signal in the receiver is the 
so-called loW IF, in Which the local oscillator in the receiver 
oscillates not at the carrier frequency of the radio frequency 
signal but at a frequency shifted by an intermediate fre 
quency. This frequency synthesis produces an image band 
that Would coincide With the useful range and, therefore, 
must be rejected. The baseband signal produced is a purely 
real signal. 

[0008] A third, knoWn possibility for frequency synthesis 
in the receiving branch is referred to by the name image 
rejection (IR) mixing. In such a con?guration, the local 
oscillator oscillates at a local oscillator frequency deviating 
from the carrier by the intermediate frequency as in loW IF 
frequency synthesis. The baseband signal obtained has an I 
component and a Q component, but an additional phase 
rotation of the Q component folloWed by a summation of the 
I and Q signals is performed. 

[0009] The three methods described, namely image rejec 
tion mixing, direct conversion, and loW IF conversion, are 
also analogously possible in the transmitter branch in Which 
the baseband signal is converted into a radio frequency 
signal. 
[0010] Depending on the set objective, for example, the 
required modulation method, the desired multiple access 
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method, any required duplex spacing and the required speci 
?cations to be met With respect to noise, accuracy of channel 
adjustment, etc., it is usual to implement one of these 
methods in a transmitting and receiving architecture and to 
adapt its characteristics to the set objective. 

SUMMARY OF THE INVENTION 

[0011] It is accordingly an object of the invention to 
provide a transmitting and receiving unit that overcomes the 
hereinafore-mentioned disadvantages of the heretofore 
knoWn devices of this general type and that is suitable for a 
multiplicity of different types of transmission and can, thus, 
be universally used and, moreover, produced inexpensively. 

[0012] With the foregoing and other objects in vieW, there 
is provided, in accordance With the invention, a transmitting 
and receiving unit, including a receiving branch With an 
in-phase component and a quadrature component and With a 
?rst frequency converter that is coupled to a ?rst frequency 
generator, a transmitting branch With an in-phase component 
and a quadrature component and With a second frequency 
converter that is coupled sWitchably through a ?rst sWitch to 
the ?rst or a second frequency generator, and a control 
device that is coupled to the ?rst sWitch for selecting a 
transmitting and receiving mode of operation. 

[0013] The transmitting and receiving unit in each case 
exhibits a separate and independently operating frequency 
generator for a receiving branch and for a transmitting 
branch, but the tWo frequency generators can have a com 
mon reference frequency source. 

[0014] As a result, the local oscillator frequencies of the 
frequency generators can be adjusted separately from one 
another. This, in turn, enables different frequency synthesis 
methods to be used at the transmitting and receiving end. For 
example, direct conversion can be used at the transmitting 
end and image rejection mixing or loW IF mixing can be 
used at the receiving end. Any other conceivable combina 
tions of the frequency synthesis methods described initially 
are also possible With the transmitting and receiving unit 
described. Furthermore, it enables I/Q impairment to be 
calibrated in the transmitter and receiver. 

[0015] Depending on the sWitch position of the ?rst 
sWitch, transmitting and receiving frequency converters can 
be driven by a common frequency generator in the same 
transmitting and receiving mode of operation, for example, 
in order to achieve loWer current consumption. 

[0016] At the receiving end, a radio frequency signal 
coupled into a radio frequency input of the transmitting and 
receiving unit is doWnconverted to a complex or real loW 
pass or band-pass baseband signal by the ?rst frequency 
converter that is driven by a carrier frequency provided by 
the ?rst frequency generator. At the transmitting end, the 
transceiver described converts a complex or real loW-pass or 
band-pass baseband signal to a radio frequency signal in the 
second frequency converter With the carrier frequency pro 
vided by the second frequency generator in a ?rst sWitch 
position of the ?rst sWitch. As already mentioned, the ?rst 
and the second frequency generator can provide a different 
carrier frequency. 

[0017] The ?rst sWitch is, preferably, constructed such 
that, in a ?rst sWitch position, the ?rst frequency generator 
is coupled to the ?rst frequency converter and the second 


















